Mechanical allodynia but not thermal hyperalgesia is impaired in mice deficient for ERK2 in the central nervous system.
Extracellular signal-regulated kinase (ERK) plays critical roles in pain plasticity. However, the specific contribution of ERK2 isoforms to pain plasticity is not necessarily elucidated. Here we investigate the function of ERK2 in mouse pain models. We used the Cre-loxP system to cause a conditional, region-specific, genetic deletion of Erk2. To induce recombination in the central nervous system, Erk2-floxed mice were crossed with nestin promoter-driven cre transgenic mice. In the spinal cord of resultant Erk2 conditional knockout (CKO) mice, ERK2 expression was abrogated in neurons and astrocytes, but indistinguishable in microglia compared to controls. Although Erk2 CKO mice showed a normal baseline paw withdrawal threshold to mechanical stimuli, these mice had a reduced nociceptive response following a formalin injection to the hind paw. In a partial sciatic nerve ligation model, Erk2 CKO mice showed partially restored mechanical allodynia compared to control mice. Interestingly, thermal hyperalgesia was indistinguishable between Erk2 CKO and control mice in this model. In contrast to Erk2 CKO mice, mice with a targeted deletion of ERK1 did not exhibit prominent anomalies in these pain models. In Erk2 CKO mice, compensatory hyperphosphorylation of ERK1 was detected in the spinal cord. However, ERK1 did not appear to influence nociceptive processing because the additional inhibition of ERK1 phosphorylation using MEK (MAPK/ERK kinase) inhibitor SL327 did not produce additional changes in formalin-induced spontaneous behaviors in Erk2 CKO mice. Together, these results indicate that ERK2 plays a predominant and/or specific role in pain plasticity, while the contribution of ERK1 is limited.